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(54) YCTPOPICTBO A™ PEMOHTA OBCAA* 
HOPI KO/lOHHbl TPYB B CKBAXMHE 

(57) M306peTeHne othocmtc* k He4>TeA0owBa- 
•oule« npowuuineHHOCTM m npeAHMHaMeHO 
Ann oypeHwn m aiccnnyaTauHM poauhmx. hc4>- 
T »HUXwra30BMXcitBa)i(MH.Uenb-noBUiueMMe 

HaAexHOCTM ycrpoAcToa a paoore 3a o*ct ooec- 
neMeHMa bosmoxhoctm BsawMOfleftcTBW* nna- 
crupn c ynopMUM narpyBnoM Ma bcbm umxjio 
ycTaHOBKM nnacrupn. /Jnn'aroro ynopHtiA nar- 
py6ox MMeeT Annwy He MOHee a»hhu nnacTU- 
p». naT P y6oic coAepxHT ysen Quncaw*. 



noiiHeHHuA a bmao pacnono*eHHoro b hvwc- 
H eA nonocTM itopnyca ceicTopa c 3y6«WToA Ha- 
cesxoA. ceKTopoB c 3y6naTOw HaceixoA. pac- 
nonoxeHHUX b npoAonbHOA iwockoctw na Ha- 
pyxcnoA noaepxHOCTO nonoro urroxa Ha pac- 
ctobhmbx oamh ot flpyroro. paBHUx pa6oMeMy 
xofly nopuineA nonoro uiTOxa. m pacnonoxceH- 
hux na ynopHOM natpyOxe cexTOpoB c ayoMa- 
toA nacewbA. Oamh cexrop c 3y6MaTOH Hacen- 
koh pacnofloxtCH Ha BHyrpeHHeA noBepxHocTW 
e BepxneA mbctm ynopnoro naTpy6xa c B03- 

MOXCHOCTbM ♦MKCaUHH Htl CBKTOpaX nonoro 

uiToxa npM paooMBM xc*e nocneAMero. Oc- 
ra/ibHbie cexropu ynopHoro naTpy6xa pacno- 
noxceHU Ha HOpyxtHOA noaepxHocni nocnoA- 
Hero nociieAOBaTeiibHO b npoAonbHOA n/iocxo- 
ctm Ha paccTOwiMJix oamh ot Apyroro. paaHux 
pa60HeMy xoa? nopuineA nonoro urroica. c bos- 
M0xtH0CTb» nooMcpeAHOtt ♦MKcamw H3 COX" 
rope xopnyca npn ocesoM nepeMemerfMM 
noc/ieflMero. npeAnaraeMoe ycTpoAcTBO o5ec- 
nexMaaeT ycTaHOBxy nnacnjpn b npn3aooA- 
hoA 3OH0 m b oCcaAHwx KonoHHax nanux 
THnopaanepoB. 4 an. 



M3o6peTeHwe othocwtch k Me$TeAo6uBa- 

tOIUeA npOMMUMCHHOCTM, B M3CTHOCTM K oype- 

hmk> h sxcnnyaTaMMM boa«mmx. He4>T»HMX w 
rasoBux cxsaxwH Ann ycTaHOBio* MerajuiwMe- 
ckmx nnacTU peA b cxBaxcwHax c uenbio eoccTa- 
KoaneHMn repMeTWMHOCTM o6caAH«x xononH. 
m i-oxteT 6uTb ncnonb30B3HO An*pacnpcccoB- 

KM IMiaCTMPeA B OTKPUTOM CTBOnB CKB3XMM W C 

ucnb» M3on««HM oTAenbHux yMacntoa crBona 
npM 5opb6e c oOBanaMM. nornouiCHM«MH. aHO- 

M3ilbHUMH AaBneHMXMH M T-A- 



lienbio vooOpeTeHwn nennoTM noouuie- 
Hwe HaAexcMOCTM paootu ycrpoAcTaa nyreM 
ooecneseHHn bo3moxchoctm asaMMOAeAcTBMa 
iwacTupn cynopHMM naT P y6xoM Ha bcom u«x- 
ntt ycTBHOBKM nnacTwpn. 

Ha *mt. 1 npeACTaaneHO ycrpoAcTBO b 
TpaHcnopTHOM nonoxceHMM. o6m*iA bha: Ha 
*Mr. 2 - to xte, nocne ncpaoro xoab ciwobux 
rMApawiimecKMX uimimhapob: na «frwr. 3 - to 
xe. nocne aosBpaTa cmjiobmx rMApaaniwecxMX 
uwiMHAPoa • nepBOHaManbHoe nonoxceHwc: Ha 
♦wr. 4 - paapes A-A Ha 4>wr. 1. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
reliability of the device in operation by 
ensuring that the patch can engage the 
support sleeve over the entire patch 
placement cycle. For this purpose, the 
support sleeve has a length no less than 
the length of the patch. The sleeve 
contains a locking assembly, 



implemented as a toothed sector disposed 
in the lower cavity of the body, toothed 
sectors disposed in the longitudinal plane 
on the outer surface of a hollow rod with 
spacing between them equal to the 
working travel of the piston of the hollow 
rod, and toothed sectors disposed on the 
support sleeve. One toothed sector is 
disposed on the inner surface in the upper 
part of the support sleeve so that it can 
lock on to the sectors of the hollow rod 
during the working travel of the latter. 
The remaining sectors of the support 
sleeve are disposed successively on the 
outer surface of the latter in the 
longitudinal plane, spaced at a distance 
equal to the working travel of the piston 
of the hollow rod, so that they can 
successively lock onto the sector of the 
body during axial displacement of the 
latter. The proposed device makes 
possible placement of a patch in the 
critical zone and in small-bore casings. 4 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells for downhole placement of metal patches with the aim 
of restoring leaktightness of casings, and may be used for pressing patches in ian open 
wellbore with the aim of isolating individual sections of the wellbore to control caving, lost 
circulation, pressure anomalies, etc. 
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The aim of the invention is to improve the reliability of operation of the device by 
ensuring that the patch can engage the support sleeve over the entire patch placement cycle. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the same, 
after the first stroke of the heavy-duty hydraulic cylinders; Fig. 3 shows the same, after return 
of the heavy-duty hydraulic cylinders to the initial position; Fig. 4 shows the A — A section in 
Fig. 1. 
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The device for downhole repair of a casing (Fig. 1) consists of a hollow body with 
heavy-duty hydraulic cylinders mounted successively therein, hollow rod 1, telescopically 
mounted in the cavity of the body and with pistons that are disposed in the hydraulic cylinders, 
patch 3, coring head CH, support sleeve 2 which is telescopically mounted in the lower 
portion of the cavity of the body and has toothed sectors, one of which (B) is disposed on the 
inner surface in the upper part of the support sleeve and the remaining ones are disposed 
successively in the longitudinal plane on the outer surface of the support sleeve, with spacing 
at distances equal to the working travel of the piston of the hollow rod. The length of the 
support sleeve must be no less than the length of the patch. 

The support .sleeve has an assembly for locking it, implemented so that the support 
sleeve can alternately lock onto the body and the hollow rod, in the form of toothed sectors 4, 
disposed successively in the longitudinal plane on the outer surface of the hollow rod and 
spaced at distances / equal to the working travel of the piston of the hollow rod, for locking 
the support sleeve during the working stroke of the hollow rod, and toothed sector C, 
disposed in the lower part of the cavity of the body, to allow for successive engagement with 
the sectors of the support sleeve during axial displacement of the body. 

The body of the device is secured in the upper part to work string 5 for lowering the 
device into string 6. Sectors B and C are disposed in windows 7 of races 8, freely move in the 
windows, and are compressed by flat spring 9. 

The device operates as follows. 

The device is lowered, on work string 5 made up from tubing, to the location of the 
damage to casing 6. After lowering to the specified depth, excess pressure is created in the 
device by a surface pumping unit. The working fluid is delivered through string 5 and channels 
10 of the hollow rod to the pistons of the heavy-duty hydraulic cylinders. 

The pistons of the hydraulic coring head begin to move, expanding patch 3 within 
length /, equal to the travel of the pistons of the heavy-duty hydraulic cylinders (Fig. 2), where 
sectors B of the support sleeve engage sectors 4, after which the pressure is released and 
string 5 is lifted to height /, the travel of the pistons of 
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the heavy-duty hydraulic cylinders (Fig. 3). Then support sleeve 2 remains in position, since it 
is locked by sectors C. 

The device is ready to carry out the next work stroke with locking of the patch. The 
number of work strokes and accordingly the number of sectors 4, and also the number of 
sectors on the outer surface of support sleeve 2, are determined from the relationship 




where n is the number of work strokes; 
L is the length of the patch; 

/ is the travel of the pistons of the heavy-duty hydraulic cylinders. 
The device makes it possible to place a patch in the critical zone and in small-bore 
casings (140 mm, 146 mm). 
Claim 

A device for downhole repair of casing, including a work string, a hollow body rigidly 
connected thereto with hydraulic cylinders mounted successively on the body, a hollow rod 
telescopically mounted in the body with pistons disposed in the hydraulic cylinders of the 
body, a support sleeve telescopically mounted in the lower part of the cavity of the body 
together with its locking assembly, said locking assembly being implemented so that the 
support sleeve can be alternately locked onto the body and the hollow rod, a hydraulic coring 
head disposed under the body and rigidly connected with the hollow rod, a patch mounted 
between the coring head and the support sleeve, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by making it possible for the patch to 
engage the support sleeve over the entire patch placement cycle, the support sleeve has a 
length no less than the length of the patch, and the locking assembly of the sleeve is 
implemented as a toothed sector on the outer surface that is disposed in the lower part of the 
cavity of the body, toothed sectors disposed in the longitudinal plane on the outer surface of 
the hollow rod and spaced at distances equal to the working travel of the pistons of the hollow 
rod, and toothed sectors disposed on the support sleeve, one of the latter being disposed on 
the inner surface in the upper part of the support sleeve so that it can lock onto sectors of the 
hollow rod during the work stroke of the latter, and the remaining sectors of the support 
sleeve being disposed successively on the outer surface of the latter in the longitudinal plane, 
spaced at distances 
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equal to the working travel of the pistons of the hollow rod and able to successively 
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lock onto the sector of the body during axial displacement of the latter, 
[figure under columns 5 and 6] 

[see Russian original for figure] 



B 

A 



A 

C 



CH (coring head) 



Fig. 1 
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[see Russian original for [see Russian original for [see Russian original for 
figure] figure] figure] 
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Fig. 2 Fig. 3 Fig. 4 



Compiler I. Levkoeva 
Editor I. Shulla Tech. Editor M. Morgental Proofreader M Demchik 

Order 3583 Run Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNIIPI] 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 

"Patent" Printing Production Plant, Uzhgorod, 101 ul. Gagarina 




TRANSPERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 909114 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 1698413 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 10861 18 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 Al 
Patent 1663180 Al 
Patent 1663179 A2 
Patent 1601 330 Al 
Patent SU 1295799 A 1 
Patent 1002514 



3600 ONE HOUSTON CENTER, 1221 MCKINNEY. HOUSTON. TX 77010 TEL 713 650-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/ Abstract Translations) 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 



Signature, Notary Public 




OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
in and tor the State of Te»» 
My commission expire* 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 



